History

Before1200CE, air pollution resultedfrom the burningof wood, tanninghides,decayingtrash,andthe
smeltingof ores In asearly as3 BCE, Theophrastusa studentof Aristotle, complainedof a disagreeable
smell The Romanscomplainedof oppressivair and madetheir first chimneys7-8 m tall to avoid further
contaminatingthe air. Thereis much evidenceof lead, copper,and zinc smeltingwhich producedmany
sulfides

In the 120017005, limestonekilns heatedwith oak to producequicklime producedorganic gases,
nitrogenoxides, carbondioxide and particulatematter Londonhad a shortageof wood and usedseacoal,
which hada high sulfur content Again, pollutantssulfur dioxide, carbondioxide, carbonmonoxide,nitrogen
oxide and particulatematterformed In 1285 a commissionwas establishedo remedythe severepollution,
which wascausinghedestructiorof buildings,palacespaintings,clothing,waterbodiesandplants

In 1700-184Q with theinventionof the steamengineandthe IndustrialRevolution,therewasa massive
Increasein coal combustion It was usedin manufacturinghome heating,and transportation Many laws
werecreatedduringthe 1800s, but few, if any,wereenforced

By the 1900, ordinancesxistedin 175municipalitiesin the United Statesandby the 1940 the number
hadincreasedo over200 Smodfirst appearedn Los Angelesin the 194@® .sThefirst stateair pollution law
In the United Statesvasadoptedn 1947

The first CleanAir Act wascreatedin 1963 and called for researclhon the sourcesand effectsof air
pollution. It wasamendedn 1965to createstandardgor hydrocarbonsandcarbondioxide The CleanAir
Act in 1970identified sevencriteria pollutants(CO, Pb, NO,, O; PM,,, PM, ¢, and SG,), and establisheair
guality standards

Frontal Systems

Cold Fronts

A cold front formswhencold, denseair movesinto aregionthatis occupiedwith warm,lessdenseair.
As a cold front moves,it becomesteepersometimegwice assteepasawarmfront. It movesmorerapidly
thana warm front, which causest to overtakethe warm front and pushthe warmer, moist, lessdenseair
upwardsat arapidspeed This cancausaoweringcumulonimbuscloudsto form. Oncethe front haspassed
the temperaturalecreaseghe wind shifts, and drier air movesinto the area Behindthe front, cumulusor
stratocumulugloudsmayform.
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Warm Fronts

A warm front forms whenwarm, moistair movesinto a regionwith cooler,drier, moredenseair. The
warmer,lessdenseair tendsto move up andover the coolerdrier air, causingnumerouscloudsto form and
bringing precipitation Warm fronts are usually precededby a sequenceof clouds The first sign of
approachingvarm fronts is usually the appearancef high, thin cirrus clouds As the front getscloser,they
changeinto cirrostratusclouds and then into altostratusclouds Thesegive way to thicker stratusand
nimbostratusclouds and precipitationwill begin Warm fronts have a slower rate of movementand can
produceprecipitationovera largearea Temperatureandmoisturelevelsincreaseandthe winds shift.
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Warm front produced as warm air glides up over a cold air mass.
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Analysis

Ozone(O,) is acolorlessgasmadeup of threeoxygenatoms smokestacksor fires. Secondaryparticlesform in reactionswith
bondedtogether It is normally foundin theE a r tstratbsphere, sulfur dioxide and nitrogen oxides emitted from power plants,
20-30 miles up in the atmosphereprotectingEarthfrom thes u n dnslustriesandautomobiles
dangerousrays However, when it is found nearthe Ea r t
surfacejt is consideredo bea criteriaair pollutant Tropospheric
ozone is created by reactions of volatile organic compounds
(VOCs), nitrogenoxide (NO), and nitrogendioxide (NO,) in the
presenceof sunlight On warm sunnydaysthe heatand sunlight

thetemperaturegressuresD,;, andPM, - areat higherlevels As
the front passes,the pressurebegins to drop, indicating the
movemenbf the front throughthearea The O; andPM, - remain
will drive the ozonelevels up and the winds will dispersethe rainfall, andwinds beginto dispersethe O;andPM, .. After the
front passesthe O, levels and the PM, - levels decreaseAs the
pressuresbegin to rise and the temperatureseturn to normal
summertimelevels, the O; and PM, - also beginto increaseuntil
thenextpassagef afront clearstheair again

pollutants Ozonelevels startat lower levels at the beginningof
thedayandincreasesthedayprogresses
Particulatematter (PM) is a mixture of solid particlesand
liquid dropletsthatcanbefoundin theair. Theyareinhalablefine
particles with diametersless than 2.5 micrometersor coarse
particleslessthan 10 micrometers Primary particlesare emitted
directly from their sourceconstructiorsites,unpavedoads fields,
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